a very rare number of cases have the patients suffered from both. I should also like to point out that in the new system of ventilation, light dust, which might float about in the atmosphere, will be immediately carried to the floor and extracted.
For several weeks the total percentage of cases in the dry powder process has been under 3 per cent., and these are very largely gastric cases. A great many of these again must, undoubtedly, be attributed to other causes than T.N.T. as we have evidence of considerable carelessness in diagnosis by ordinary practitioners. We have had a certificate sent in, in respect of a man suffering from hernia, that the hernia was due to T.N.T. poisoning. We also have another case where a woman with a crushed toe was stated to be suffering from T.N.T. poisoning, and I am convinced that a large number of so-called T.N.T. gastric cases have been nothing more nor less than an epidemic of gastric influenza. Again, such cases of gastric catarrh as are shown to be definitely due to T.N.T. must be subdivided into those which are simply cases of irritation of the mucous membrane, and those due to toxic poisoning; the former we find can be readily cured in a comparatively short time, whilst the latter are, of course, more obstinate.
Captain MATTHEW J. STEWART, R.A.M.C.
The aspects of the subject with which I propose to deal are (1) the morphological changes in the blood occurring in a series of fourteen clinical cases of tri-nitro-toluene poisoning, and (2) certain points in the morbid anatomy of the disease as observed in a series of seven fatal cases.
(1) CHANGES IN THE BLOOD.1 The fourteen cases here recorded are those of munition workers who were admitted to the Leeds General Infirmary during the months August to December, 1916, and I am indebted to the Honorary Physicians of that institution for the fullest facilities for examining them. Two other cases, both of which were rapidly fatal, were not fully investigated as to their blood condition, and are not included except in the final tables (Tables II and III , pp. 28-31) . Most of the cases have been under observation for weeks or months, and as many of them are still coming Case numbers in Section I refer to Tables I and II. at SAGE Publications on June 21, 2016 jrs.sagepub.com Downloaded from up for examination, these results must be regarded as partial and preliminary. Sufficient has already been made out, however, to show that very profound changes in the composition of the blood may occur as a result of tri-nitro-toluene poisoning; indeed it might be said that such changes are the rule in cases where pronounced clinical symptoms, and especially jaundice, have manifested themselves. One case only out of the fourteen examined (No. 11), a man who, clinically, was never seriously ill, showed no blood changes; all the others had definite deviations from the normal of some sort or another.
It may be added that, although the cases presented a very varied clinical picture, some degree of jaundice was present in every instance.
(A) Changes in the Leucocytes.-Differential counts of from 400 to 600 leucocytes were made on each occasion of examining the blood, and from the total leucocyte count the absolute number of each leucocyte per cubic millimetre was worked out. An arbitrary normal standard was arrived at in the following way: Normal total leucocyte count was taken as 6,000 to 9,000; normal neutrophil percentage was taken as 60 to 75 per cent.; normal lymphocyte percentage was taken as 20 to 30 per cent.; normal eosinophil percentage was taken as 0 5 to 4 per cent. The following fairly elastic figures were therefore regarded as the limits of the normal, viz.: Neutrophils, 3,600 to 6,750 per cubic millimetre; lymphocytes, 1,200 to 2,700 per cubic millimetre; eosinophils, 30 to 360 per cubic millimetre. The leucocytic changes as calculated on this basis may be tabulated thus (see Table I ): (a) Neutrophil leucopenia; (b) neutrophil leucocytosis; (c) lymphocytosis; (d) eosinophilia.
(a) Neutrophil Leucopenia (Charts II, III, VI, VII, VIII, and IX).-This, the most striking of the leucocytic changes, was present at some stage of the disease in nine out of fourteen cases (Nos. 1, 2, 4, 8, 9, 10, 12, 13, 14) . In four of these (Nos. 1, 2, 10, and 12), two of them fatal, the leucopenia was extreme, under 1,100 per cubic millimetre; of the other five affected the highest neutrophil count was 3,175. In the two fatal cases (Nos. 1 and 2 ), the leucopenia was progressive and terminal, the final counts being 120 and 636 respectively (Charts I, II, and III). One case (No. 10) illustrates very well the polymorphonuclear recovery which accompanied clinical improvement in the condition of the patient. While the patient was seriously ill the neutrophils numbered only 1,080 and 1,092. A fortnight-after her discharge from-hospital they were 6,280 (Chart IX). In three cases (Nos. 2, 8, and 10) one of them fatal (No. 2), neutrophil leucopenia was associated with an anumia of perpicious type (vide infra) (Charts I and V). A progressive failure of the leucoblastic function of the bone marrow is therefore to be regarded as one of the most common manifestations of severe tri-nitro-toluene poisoning, but that it is not a constant feature is shown by the occurrence of cases such as that of H. R. (No. 3) , details of which are given below. Whether this neutrophilic failure is due to a direct action of the poison on the leucoblastic tissue one cannot say with certainty, inasmuch as all the cases in which it occurred presented clinical evidence of an antecedent or accompanying hepatic lesion (jaundice, &c.), while both the fatal cases showed a typical advanced tri-nitro-toluene cirrhosis of the liver post mortem. Here, at the first examination, the total leucocyte count was 14,200, of which 10,000, or 70'5 per cent. were polymorphonuclears, while a month later, on the day before the patient's death, these figures were 22,000 and 19,200 (87,25 per cent.) respectively. This change was unassociated with any variation in the lymphocytes, or in the red cells or henemoglobin, but at the first count there was an eosinophilia of 1,000 per cubic millimetre. Postmortem examination showed the bone marrow in the shaft of the femur to be largely fatty, with a narrow peripheral zone of red. Microscopically there were found small foci of very active leucoblastic proliferation. The inspection, however, failed to reveal any inflammatory cause for the persistent leucocytosis, which stands out in striking contrast to for the development of the full toxic action on the marrow. In three other cases (Nos. 1, 9, and 13) an early and slight neutrophilia was present, but was speedily followed in each instance by a pronounced leucopenia.
(c) Lymphocytosis (Charts II, VI, VIII, and IX).-This was one of the most commonly observed changes; it occurred at some time or other in nine out of fourteen cases (Nos. 2, 4, 5, 6, 7, 8, 9, 10, and 13) , and varied in different patients from 3,150 to 5,100 per cubic millimetre. Considerable variations were often seen from time to time in the same patient, but the fluctuations were irregular and did not appear to have much, if any, significance. In the remaining five cases the lymphocytes ranged within normal limits, except that in two cases (Nos. 8 that in no case did an excess of eosinophils coexist with a neutrophil leucopenia. Altogether the number of eosinophils was found to be a very variable quantity in these cases.
(B) Changes in the Erythrocytes and Hwrnoglobin (Charts I and V).
-These have been much less conspicuous than the leucocytic changes. A serious degree of anaemia was observed in three cases only (Nos. 2, 8, and 10); all the others, including two of the fatal cases, had red cell counts of over 4,000,000, but a slight grade of chlorotic anaemia was present in several. In the three seriously affected cases the anaemia was of the "pernicious" type, with colour index over one, but very varying degrees of severity were presented. Oct. 20 Dec. features. When she was readmitted to hospital on December 27 the following marked alterations were found to have occurred: Erythrocytes, 1,320,000; haemoglobin, 30 per cent.; colour index, 1P1; neutrophils, 4,050; lymphocytes, 1,160. Stained films showed very marked anisocytosis, with many megalocytes. Poikilocytosis was present to a considerable but much less extent. There was definite and considerable polychromatophilia, but no basophil punctation. Two nucleated N ov.
Dec. reds were seen in the course of counting 500 leucocytes, one a megaloblast with a large reticulated nucleus and intensely polychromatophilic cytoplasm, the other a normoblast with a small, dark, bilobed nucleus, and also showing polychromatophilia. Two days later (December 29) the erythrocytic failure was even more pronounced: Erythrocytes, 810,000; haemoglobin, 25 slight variation in snape of the red cells were present, with numerous megalocytes. There were slight polychromatophilia and much variation in staining power. Punctate basophilia was absent. Four normoblasts were seen in counting 400 leucocytes. Four days later (January 2, 1917), definite leucocytic changes (neutrophil leucopenia and lymphocytosis) were also present, and the colour index had risen even higher: matophilia. Megalocytes were present in large numbers, and 58 nucleated red cells, mainly megaloblasts, were seen in counting 600 leucocytes. Again punctate basophilia was absent.
It is to be noted that, when admitted on the second occasion, this patient was suffering from severe uterine haemorrhage which had been going on for seven days. Possibly this contributed in some degree to the production of the anaemia, but it seems more reasonable to regard it as a result rather than as a cause of the blood condition.
A very severe anmmia occurred also in the case of E. B. B. (No. 2, Chart I), who died of toxic jaundice after an illness of about eight weeks' duration. The first blood count, taken five weeks before death, was normal to all intents and purposes. The succeeding five counts showed a progressive and ultimately rapid decline in the erythrocytes, which fell to 1,500,000 three days before death. The fall in the haemoglobin content was much less, so that a colour index originally 075 became ultimately one of 1P4. These erythrocytic changes were associated, as of these two, the reds only falling to 2,960,000. Even here, however, there was a plus colour index (1 1). The red cells showed only slight variation in size and shape, but there was a preponderance of megalocytes. Polychromatophilia and punctate basophilia were absent. The drop in red cells was again accompanied by a very distinct neutrophil leucopenia (to 1,092) and the recovery in red cells which took place after one or two weeks of treatment was followed, about a fortnight later, by an even more striking rise in the neutrophil count (Chart IX).
All these cases, but especially the two last, differ from true idiopathetic ancemia in certain important particulars. Poikilocytosis and polychromatophilia were never more than slight, save only during the worst phase in Case 8, while punctate basophilia was never observed at any period. In Case 2, which was fatal, the liver failed to give the Prussian blue reaction. In the cavity of the femur red bone marrow was present in large amount, extending for 5 in. down the shaft, but microscopically this was found to be due rather to increased vascularity than to any special erythroblastic reaction.
One of the points to which I wish specially to draw attention is the fact that in not a single instance was punctate basophilia. discovered. This constitutes a striking contrast to the findings of Malden in ap series of di-nitro-benzene workers, where granula.r degeneration of the red cells occurred with great frequency (in sixteen out of twenty-one cases), and at an early stage. The same phenomenon was noticed in six out of thirteen aniline workers, and the conclusion was arrived at that this is the earliest detectable blood sign in di-nitro-benzene as in aniline poisoning.
Summary and Conclusions.
(1) In the early stages of the disease, blood changes are extremely slight, but pronounced deviations from the normal occur later on.
(2) A polymorphonuclear leucopenia, often of extreme degree, with no corresponding failure of the lymphoblastic function, was observed in nine out of fourteen cases.
(3) An anEemia of " pernicious " type, but lacking certain notable characteristics of idiopathic anemia, especially poikilocytosis and punctate basophilia, occurred in three cases.
(4) The tentative conclusion arrived at is that the occurrence of either of these changes in any marked degree in a case of tri-nitro-toluene poisoning is to be regarded as a serious prognostic indication, but this is a point upon which further observation should throw much light.
(5) An absolute but variable lymphocytosis was found in nine cases. It did not appear to bear any relationship to either of the foregoing conditions.
(6) A pronounced and progressive neutrophil leucocytosis occurred in one fatal case.
(7) Qualitative changes in the red cells were present in a marked degree in one case only, and punctate basophilia was never observed.
(2) CERTAIN POINTS IN THE MORBID ANATOMY.1 The following observations are based on the pathological findings in seven fatal cases of tri-nitro-toluene poisoning (Table III) .
Liver.-The changes in the liver are -remarkably constant, and constitute the most striking feature in the morbid anatomy of the disease. They are essentially of three kinds-degenerative, cirrhotic, and regenerative-and different cases vary in the extent to which each is present, as well as in the way in which they are distributed throughout the organ. The lesion would appear to lie somewhere between a subacute yellow atrophy and an ordinary multilobular cirrhosis of irregular distribution. The degenerative and other processes, once set going, are progressive, even when the patient has been removed from the influence of the poison, and in a certain proportion of cases a fatal termination ensues in from four to twelve weeks after the first symptoms. Certain portions of liver tissue escape complete destruction, and these usually show evidence of more or less regenerative hyperplasia. It may be assumed that in some cases this persistent and regenerated hepatic tissue will be sufficient to maintain the life of the individual for a considerably longer period than three months, but what the ultimate fate of such persons will be time alone can show. The after-history of surviving cases of T.N.T. poisoning will require to be carefully investigated, not only on account of their great intrinsic interest, but also for the light which they may throw on cirrhosis of the liver in general.
Certain special points may be referred to in more detail. The portions of liver in which the degenerative and cirrhotic processes are most advanced are dark red, firm, and contracted, and close inspection of the cut surface shows a very fine, miniature hepatic lobulation, either Case numbers in Section (2) refer to Table III a fine deep red mottling with narrow intersecting lines of white, or tiny white dots on a dark red ground. Occasionally, however, the cut surface appears quite homogeneous to the naked eye. The areas of persistent or regenerating liver tissue are soft, yellow or greenish-yellow in colour, and tend to project, both as nodules on the surface of the organ, and from the cut surface. They show, mnoreover, a more normal hepatic lobulation, with the centres of the lobules a dark yellowish-brown colour, the peripheral and broader portions a pale yellow or greenishyellow. The distribution of red and yellow tissue throughout the liver varies in different cases, but the degenerative cirrhotic process is always more advanced in the left lobe and in the inferior nlarginal region of the right. In most of the cases in this series these two portions of the organ were composed almost entirely of red tissue. The yellow tissue is mainly distributed in the form of large masses throughout the right lobe, with smaller intervening bands of red, and very frequently a narrow layer of red over most of the surface. Elsewhere there may be considerable intermingling of red and yellow tissue. Large rounded projecting nodules of yellow tissue are conspicuously present on the under surface of the right lobe, less often on the Spigelian and quadrate lobes, and especially a large nodule on each side of the gallbladder. Histologically, the yellow portions of liver show the degenerative and cirrhotic processes in their earlier stages. The degenerative changes in the hepatic cells are seen to be occurring almost exclusively in the central portions of the lobules, while regenerative changes are mnost striking in the internmediate and peripheral zones. A certain amount of fatty change may however be present in these latter situations also. Bile retention is practically confined to the inner third of the lobule, where it is sometimes present in a very notable degree, both within the liver cells and in the intercellular canaliculi. Cirrhotic changes are taking place both along the portal tracks and, accompanying the liver cell disintegration, in the centres of the lobules. The process varies somewhat in the two situations. In the portal tracts there is notable fibroblastic proliferation, with considerable leucocytic infiltration (chiefly lymphocytes and plasma cells), whereas in the centres of the lobules there is only a scanty fibrous reticulunm, with numerous wide congested capillaries and few cells. The portal tracts are further characterized by an abundance of newly formed bile ducts.
A number of small, irregularly shaped cells containing brownish pigment, and frequently also fat,lare present in varying numbers in the nidst of at SAGE Publications on June 21, 2016 jrs.sagepub.com Downloaded from the cirrhotic tissue, chiefly in the central areas. These are either much degenerated liver cells, or phagocytes which have taken up the pigment and fat liberated by the liver-cell disintegration.
Strands of fibrous tissue are often seen running between adjacent portal tracts, and sometimes also between these and the centres of the lobules. The amount of fatty change present varies considerably, but is never extreme. In formalin-fixed material, with Nile blue sulphate A, the fat is stained varying shades from deep blue to violet. In one case only, a number of doubly refracting acicular crystals were present, chiefly in the central zones of the lobules and in the associated cirrhotic tissue. The crystals, which appeared to be intercellular, melted only at a high temperature (between 900 and 130 C.), and on cooling they formed anisotropic globules (acicular cholesterin).
The red, completely cirrhotic portions of the liver show no recognizable hepatic tissue. They are formed simply of a mixture of the two types of cirrhotic tissue already described: (a) the portal tracts, with abundant fibroblasts and leucocytes, and numerous new-formed bile-ducts; and (b) the areas corresponding to the sclerotic centres of the lobules, consisting of a fine reticulum containing numerous dilated capillaries, with few leucocytes and no bile-ducts. Many small irregular cells filled with pigment, as already described, are present in both, but chiefly in the non-portal areas. The distinction between the two types of cirrhotic tissue is always very sharply drawn, owing to the highly vascular character of the non-portal areas, and to the fact that bile-ducts are present only in the portal tracts. It may be noted also, that while a certain amount of elastic tissue is present in the central parts of the portal areas there is none whatever in the rest of the cirrhotic tissue.
On the question of the sequence of events in the liver I am not prepared to express a definite opinion at present. The old problem again arises as to whether the parenchymal degeneration or the interstitial proliferation takes place first, of whether destruction of the -hepatic cells leads to a replacement fibrosis, or a progressive fibroblastic proliferation leads to a strangling of the noble cells. One definite negative conclusion may, I think, be drawn from the cases under review-namely, that the liver changes are not secondary to blood destruction. In two fatal cases, the red cells were normal up to the time of death, and in one of these there was a leucocytosis, in the other a leucopenia. In the earlier STEIVART: Toxic Jaundice it Mli1nition Work ,-.
Plate II.-Liver from a case of toxic jaundice due to tri-nitro-toluene poisoning (Case 2). An tero-posterior section through right lobe, showing the appearance of the organ after preservation by the Kaiserling process. The degenerative-cirrhotic changes are again most advanced in the anterior marginal region, while the areas of more normal liver tissue show great retention of bile, especially in the centres of the lobules. (Drawing by Mriss Ethel Wright.) at SAGE Publications on June 21, 2016 jrs.sagepub.com Downloaded from cases examined. Heamosiderin did not occur, except in one case where heemochromatosis coexisted (vide infra, p. 26). Special attention is drawn to two notable points in connexion with the changes in the liver, namely (1), the fact that disintegration of the hepatic cells is taking place chiefly, if not entirely, in and from the centres of the lobules, and (2) that the degenerative cirrhotic process is most extreme in the left lobe and anterior marginal region of the right lobe-i.e., at points farthest from the blood supply.
Kidneys.-Here a very extreme degree of fatty degeneration is usually, but not invariably, present. Both the convoluted and straight tubules of the cortex, and the collecting tubules of the medulla show this change, which is patchily distributed as a rule. The fat is stained blue with Nile blue sulphate, but in one case, while the great bulk of the fat behaved thus, the epithelial cells of a certain number of convoluted tubules were found to contain only pinkish violet anisotropic globules (cholesterin-containing lipoid). In several cases the kidneys were distinctly bile stained, and all of them showed more or less congestion of the medullary pyramids. In three cases the capsules were adherent, and left a finely granular surface on stripping, but microscopic examination failed to show any appreciable degree of fibrosis. The weight of the organs together varied from 8 to 11 oz. Bune-aiarrow.-The bone marrow of the femur was examined in six cases. In five of these, the red marrow was in excess, extending well down the shaft of the bone, but on microscopic examination, a definitely erythroblastic reaction was found in one case only (No. 3) . Here the yellow marrow of the shaft was completely replaced by a cellular red marrow, the appearance being comparable to that seen in pernicious ananmia. Evidence of considerable leucoblastic activity was also present. Unfortunately there had been no opportunity of examining the blood during life. In another case (No. 1) , where the last blood count, a week before death, showed a slight leucopenia, there was an abundant leucoblastic marrow. In the case of H. R. (No. 5), the patient with neutrophil leucocytosis, the shaft marrow was fatty, with a narrow red layer next the bone. Microscopically some small foci of active leucoblastic proliferation were seen.
Spleen.-The spleen in this series was never appreciably enlarged, its weight varying from 4 to 7 oz.
Other Lesions.-Ascites, to the extent of 5 or 6 pints, was present in three cases (Nos. 5, 6 and 7). Clinical examination of the fluid in one case (No. 7) showed a very scanty cellular deposit, with a preponderance of lymphocytes. A very few red blood corpuscles and endothelial cells were also present.
Hamorrhages in various situations were present in five cases, most frequently in the peritoneum (five cases), and pericardium (four cases); less frequently in the stomach (thrice), lungs (twice), pleurae (twice), endocardium (twice), and skin (once). In one case (No. 1) there was very extensive haemorrhage into the peritoneum and subperitoneal tissues, especially of the omenta, mesocolon, mesentery, and appendices epiploicae. In the same case there was profuse terminal oozing into the stomach. In the other four cases the haemorrhages were mainly petechial. Haemorrhagic infarction of the lungs occurred in three cases.
Old tuberculous mesenteric glands were present in three cases, and in one of these there was an old caseous pulmonary lesion as well.
Association with Ha-mochromatosis.-Perhaps the most interesting single case is that of A. H., a man aged 52 (No. 5) (Plate III), where the lesions of T.N.T. poisoning are associated with a well marked hamochromatosis affecting especially the liver, pancreas and abdominal lymph glands. Unfortunately the urine had not been examined during life, and at post-mortem examination the bladder was empty. The haemosiderin granules, which give a bright blue colour when treated with potassium ferrocyanide and hot hydrochloric acid, are most abundant in the lymph glands, where they occur within the numerous endothelial phagocytes crowding the lymph paths. In the liver the hwmosiderin granules are deposited in large numbers in the hepatic cells at the periphery of the lobules, to a somewhat less extent around the centre, while the intervening portions are free or contain only very few. Even more pigment is present in the phagocytic cells in the cirrhotic tissue, both of the portal tracts and around the central veins, while not a little is contained in the epithelium of the newly formed bile ducts. In the pancreas abundant hsemosiderin is present, both in the acinar epithelium and in the stroma, where it is enclosed in phagocytic cells and fibroblasts. The pancreas shows, in addition, numerous small foci of active fibroblastic proliferation, with slight leucocytic infiltration, and definite acinar degeneration. It is here that the largest accumulations of ironcontaining pigment are found. The islets of Langerhans are large and cellular, and contain only a very small amount of hemosiderin. The naked-eye appearance of the liver is very much altered by the coexisting haemochromatosis. The distinction between the red and yellow tissues is less sharp, as both approximate to a brownish tint. The pancreas shows the typical coppery-red colour of h.emochromatosis, and the abdominal lymph glands a rust coloured mottling. It may be noted that the liver shows no histological variation from the other T.N.T. cases beyond the presence of the haemosiderin.
It is pretty certain that we are here dealing with two independent affections, inasmuch as it has been shown that a very long time (a year or more) is required for the deposition of such large amounts of ironcontaining pigment, while the illness due to tri-nitro-toluene was, in this man's case, only of ten weeks' duration. It is possible, however, that the pre-existing hepatic lesion may have made that organ unduly susceptible to the action of the poison.' I have since made a post-mortem examination of a case of T.N.T. poisoning which exhibited features of very special interest. The patient, a girl, aged 21, who had been employed on "stemming" for about four months, died after an illness of one week only. She took ill with sickness and vomiting while going to work on the night of January 26. Next day she was noticed to be yellow, but she did not consult her doctor until the evening of January 29, by which time the sickness and vomiting had ceased. She was now distinctly jaundiced, and had become somewhat dazed, with occasional emotional outbursts. Next day (January 30) the jaundice was more intense, and there was appreciable diminution in the area of hepatic dullness. That night she became restless, with intervals of stupor, and this continued over January 31 until on the morning of February 1, she passed into a state of coma. Death occurred at 3 p.m. on February 2, one week from the first onset of symptoms. Post-mortem examination revealed a liver weighing 13* oz. only. It was entirely red and smooth on the surface, with no projecting nodules, but on section the characteristic features of T.N.T. cirrhosis presented themselves. The red tissue, however, very clearly preponderated, although a considerable mass of yellow tissue interspersed with red was present in the upper and anterior region of the right lobe. The yellow areas did not project from the cut surface, as in the other cases I had seen, and it seemed possible that this, as well as the fact that there were no projecting nodules on the surface of the organ, might be due to the absence of regenerative hyperplasia on the part of the persisting islets of liver tissue. Such a condition would result from the very rapid and widespread character of the degenerative process, causing the death of the patient before regeneration could occur. The microscopical appearances seem to confirm this view. The two other chief points of pathological interest were the presence of an actively ervthroblastic red marrow throughout the whole length of the femur, and a copious oozing of blood into the stomach. There were numerous petechial hemorrhages into the subperitoneal tissues and mediastinum, while the lower lobes of both lungs showed a patchilv distributed condition of haemorrhagic infarction. Liver in T.N.T. poisoning (Case 1).' Section of a yellow portion of the organ showing the early degenerative and cirrhotic changes. In the left upper quadrant is seen the centre of a hepatic lobule, where the degenerative changes in the liver cells are proceeding apace. In the right lower quadrant is a portal tract, which is the seat of fibroblastic overgrowth, bile duct proliferation, and round cell infiltration. I Case numbers refer to Post-mortem Series (Table III, Liver in T.N.T. poisoning (Case 2). Section of a "red " portion of the organ showing complete absence of normal liver tissue. In the centre of the field is a greatly enlarged portal tract with numerous newly formed bile ducts and much round-cell infiltration. The rest of the section is composed of a loose fibrous stroma containing numerous dilated capillaries (not well shown). 4), showing the right hand margin of the right lobe on which there is a large projecting (yellow) nodule. Another nodule on the antero-superior surface shows well the large lobular pattern referred to in the text, and some irregular, pale, slightly projecting areas are seen on both* surfaces of the organ. The intervening ,smooth flat tissue is dark red in colour.
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